As to the diagnostic significance of the Congo red test, there have been several discussions. We presented in previous papers data on Congo red entering the circulatory system, which indicated that Congo red injected intravenously was taken up almost selectively by Kupffer's cells (Ouchi et al. 1973; Miura and Ouchi 1974) . Fig. 1 shows a scheme of the possible fate of Congo red proposed by us. Congo red injected intravenously is soon bound with serum albumin. When RES function is normal and the injected amount is small, Congo red passes mainly through Kupffer's cells, to be excreted finally into bile via the hepatocyte, though it partly passes through other RES cells. The Congo red test has been used for many years since the description of Bennhold (1923) as a test for the diagnosis of amyloidosis. However, the chemical mechanism of Congo red binding to amyloid and the way of pass of Congo red in amyloidosis are not understood well. The present report deals with the significance of the Congo red test with particular emphasis on the relationship between Congo red test and ICG test in cases of liver 
MATERIALS AND METHODS
The cases subjected to this study were 38 in-patients with various types of liver disease at The 3rd Department of Internal Medicine, Tohoku University Hospital. These were 12 cases of liver cirrhosis, 10 cases of chronic active hepatitis, 5 cases of chronic inactive hepatitis and 11 cases of other liver diseases. Clinically, 13 ml of 1% sterile Congo red solution (E. Merck, A.G., West Germany) in water were injected via the cubital vein regardless of the patient's body weight. We have not experienced any toxicity of Congo red. Two ml of heparinized blood were taken from the opposite cubital vein with plastic syringe 2, 4, 6, 8, 10, 15, 20, 30, 45 and 60 min after Congo red injection in cases of amyloidosis and of related disorders, and after 4 and 60 min in cases of other diseases. The method to obtain the CRI and the evaluation of the data in human were described elsewhere (Ouchi et al. 1975a ). In ICG test, 0.1 ml/kg of ICG solution (Daiichi Pure Chemicals Co., Tokyo) was injected and the blood was withdrawn 15 min later to obtain the serum. ICG concentration right after the dye injection was assumed as 100% and then the percentage of ICG concentration 15 min after the dye injection was obtained (R-15). The method to obtain the CRI in animals was described elsewhere (Miura and Ouchi 1974) . Experimental amyloidosis was tried to produce in the rabbits and the Donryu rats by injecting daily 0.5 ml of 5% casein for 40 to 45 days. Congo red test was performed before the first and after the last injection of casein. The liver, kidney, spleen, heart and colon were taken for the histological studies including PAS, H-E, Masson and Congo red staining. Congo red stained preparation was also observed under the polarizing microscope.
RESULTS
The results of CRI and ICG tests performed on various types of liver diseases are summarized in Table 1 . It can be seen from this table that the results of Experimental amyloidosis was tried to be induced by injecting 5% casein daily for 40 to 45 days into rabbits and Donryu rats. 7 rabbits which received the total injections of casein were studied for amyloid deposition and Congo red index. 2 out of 7 rabbits showed amyloid deposition in the kidney, liver, spleen and heart. Fig. 4 shows the kidney of a rabbit stained with H-E, which reveals amyloid deposition in glomeruli. Fig. 5 shows the heart of a rabbit stained with Congo red, along with the micropolariscopic view of the same specimen. Table 2 shows the results of Congo red test performed on these 7 rabbits, 2 of which showed amyloid deposition in the kidney, liver, spleen and heart. As shown in Table 2 showed amyloid-like substance in the spleen. The Congo red test on these Donryu rats revealed that there was neither decrease nor increase in CRI as shown in Table   3 .
We have seen 5 cases of amyloidosis to which we were able to apply the Amyloid-like substance was found in 8 out of 24 cases (33%). amyloidosis and those of related disorders are shown in Fig. 6 . There were no cases showing notably decreased CRI. The liver specimen from a patient who died of primary amyloidosis is shown in Fig. 7 , which indicates no deposition of amyloid in the hepatic sinusoid.
The results of the Congo red test in this case were also within normal range. 
DISCUSSION
The Congo red test, first introduced by Adler and Reimann (1925) as a reticulo endothelial system (RES) function test, has been widely used. This test has also been used as a screening test of amyloidosis since the description of Bennhold (1923) . However, appreciable data have not appeared in the Japanese literature on this test as a screening test for the diagnosis of amyloidosis. This might be due to the fact that amyloidosis is extremely rare in Japan. According to Cohen (1967) , the evaluation of the results of Congo red test as a diagnostic test for amyloidosis is as follows : With 20 per cent or less serum retention or 80 per cent or more extraction, amyloid is almost certainly present; with 21 to 40 per cent serum retention or 60 to 79 per cent extraction, amyloid is probably present; with 41 to 60 per cent serum retention or 40 to 59 per cent extraction, the result is not diagnostic for amyloidosis. Stemmerman and Auerbach (1964) , reviewing the results of 649 cases of Congo red test for amyloidosis performed on 446 patients, reported that the cases included 24.3% false negatives and 4.2% false positives, and concluded that the chief cause of false negative results was the minimum presence of amyloid and the principal reason for false positive results was probably technical errors. Technical errors in performing the Congo red test, especially hemolysis, should be carefully avoided (Ouchi et al. 1975b ).
There are a few tests for RES function besides Congo red test, that is, carbon clearance test, 131IAA clearance test and lipid clearance test. However, the use of carbon is limited only to laboratory animals and the latter two methods are used clinically at the limited institutions. 131IAA clearance test is thought to be one of the best methods for RES function, since this test demonstrates not only the phagocytic activity but also the catabolic activity of the RES (Ouchi et al. 1975a ). There is, however, difficulty in getting enough amount of 131IAA to measure the phagocytic index of RES. The RES function test using special lipid emulsion as test particle (Di Luzio et al. 1964 ) has the same trouble as 131IAA in preparing test particle at general hospitals or institutions. On the contrary, the Congo red test has many advantages because this test can be repeated and applied to the patients without any discomfort or toxicity. We reported previously the histological localization of Congo red injected intravenously (Ouchi et al. 1973 ) and the Congo red clearance (Miura and Ouchi 1974) . From these studies, the Congo red test is thought to express mainly Kupifer's cell function and partly the functions of other RES.
The present study revealed that there is no remarkable relationship between the Congo red test and the ICG test in cases of various liver diseases except liver cirrhosis. Histological studies showed that there were no pathologic features specifically affecting CRI, even though CRI in liver diseases tends to decrease more markedly than in other diseases. These results suggest that one of the reasons for increasing CRI in cases of liver diseases is the obstructive change of the liver blood flow Amyloidosis is extremely rare in Japan, although it is increasing recently. We have experienced 5 cases of primary or secondary amyloidosis in which the Congo red test was performed. These patients showed normal CRI as shown in Fig. 5 . There was obvious deposition of amyloid in the liver but not in the hepatic sinusoid. Hepatic involvement was found in 53% of 840 cases of amyloidosis (Levine 1962) . Three types of hepatic involvement of amyloidosis, predominantly intralobular involvement, predominantly portal involvement and mixed type, were reported (Levy et al. 1974 ). Levy et al. reported that 24% were of predominant intralobular type which showed amyloid deposition in Disse's space, 57% were of predominant portal type which had portal vascular deposition of amyloid with massive hepato splenomegaly, ascites and frequently cardiac involvement, and 19% were of mixed type. Although our experiences of the Congo red test for amyloidosis are insufficient, our data suggest that the normal CHI observed in our cases of amyloidosis may, at least to some extent, be due to the absence of amyloid deposition in the sinusoid. 
